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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 
Changes at Electric Radio 


Dueto circumstances beyond our control 
that have occurred here over the last six 
months, beginning with the September ie. 
2021 issue, we will be changing Electric ne Z | aon 
Radio to a bi-monthly publication. This 7 ee ‘Al 
means September edition will then become 
the September/October issue #387. I regret 
having to make this change, but the 
alternative would be to discontinue publication altogether — that 
nobody wants ~— after my nearly 20 year tenure as editor. All subscription 
expiration dates will be extended so that nobody looses out. 


The Post Office 

The Postal Board of Governors has announced that, in order to 
improve service, the post office will be increasing rates and reducing 
hours of service, affecting all classes of service. I know the cost of 
delivering ER, shipping orders, renewal letters, and other regular costs 
of keeping ER going will be going up but I’m not sure of the real costs 
yet. Except for shipping costs, and in order keep ER affordable, we will 
try to absorb most of the price increase and not pass them on to our 
subscribers. } 

I will be placing a new article from Paolo Viappiani, our long-time 
contributor in Italy, about 1980’s Japanese portable shortwave receivers 
on the ER web site. These are in PDF format and free for anyone to 
download and are a fascinating part of radio history. 
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Rod Perala (W5CZ) and “Radio Dog” p 


winter morning after Rod had been 
1930’s Western Electric converted bro 


Homebrew 
Showcase 


The CC-30 


The Homebrew Showcase is a column intended for builders to share their 
projects in ER. We would like to encourage readers to send in photos and 
descriptions of their projects! 


By Joe Eide, KBOR 
2623 Clare St. 

Eau Claire, WI 54703 
jbeide@charter.net 


While spending most of my time on 
AM, I do enjoy a little CW using vintage 
Novice gear with like-minded friends 
around the Midwest. Novice transmitters, 
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to include the Heathkit DX-20, DX-40, 
DX-60 series, the Johnson Viking 
Navigator, Challenger, Adventurer, 
Ranger, the Globe HG-303, and the 
Knight T-50, etc., are simple and fun to 
refurbish. 

I lean towards keeping radios as 
originally manufactured. Occasionally 


S = 


Front-Panel View of the Completed CC-30 Transmitter 


July 2021 


. : 3 coy at - 30 Watt 
g ansmitter ‘ Schematic by KBOR- 
iy, 


without noticeable side effects will be with the idea of being able to reverse the 
done to replace non-obtainable parts, | modifications to stock form. 
improye safety or performance, but always With all that said, I have found a new 
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icated a new front panel and chass 
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So, 


and front panels. 


cabinets, chassis, 


bringing a radio back to life 


. 


way to enjoy 


the story of the CC-30 starts here. 


Over the years I have accumulated some 


One day, while looking for another 


very rough hangar queens. The rigs 


project, my eyes landed on a very rough 


Viking Adventurer. It had no less than 


typically end up being a source of parts 


for other restorable units. These junkers 


four extra holes in the front panel. It had 


may have terrible corrosion, missing parts, 


a large meter that had been fitted into a 


irreversible mods to include butchered 


is ready to have the components mounted. 


ination 


is comb 


The new panel and chass 
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The CC-30 transmitter is all ready to go on-air. 


roughly enlarged hole. A large toggle 
switch replaced the original meter slide 
switch. Of course, the rear of the cabinet 
had its openings crudely enlarged for 
whatever reason. So, this transmitter was 
never going to be a nice original example 
again — but, wouldn’t it be fun to put it 
on the air anyway? 

I pondered the idea of a re-kit. 
Thoughts of useful modifications, with 
no regard to reversing them later, also 
came to mind. Hey, this might be fun! 
So, being blessed with a metal shear and 
a sheet metal brake, a new chassis and 
front panel was fabricated out of 16 gauge 
aluminum to fit the original cabinet. 
Holes were made with chassis punches, 
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twist drills or Unibit step drills. 
Improvements would include a quality 
meter, a grid/plate meter switch with an 
off position, a drive control, cathode vs. 
plate metering, and rear-panel connectors 
for keying anda VFO, an output padding 
switch, a three-wire power cord, a fuse 
holder, etc. No accessory socket or crystal 
sockets were used in the new design. 
The original transmitter was stripped 
of its power transformer and choke, its 
tank coil, variable capacitors and the 
band. ,switch. The 
transformer and choke were refinished 
and installed on the shiny new chassis. 


The name “CC-30” means “Copy Cat 
— 30 watts output.” The GAG7 / 807 are 


rusted power 


ly 20 
Ju y 2 5 


Notice the correct 3-wire safety power cord in the under-chassis photo. 


panel. The Laser “Classic” Clear 
Waterslide material came from HPS LLC 


(Hemmi 


a popular circuit of the time and so it was 
“copied” from the Viking Adventurer 
and the Knight T-50, along with some 
ideas from the Eico 720 and other 
commercial or home-brew circuits. 

When determining meter shunt values, 
a three lug terminal strip allows the shunt 
resistor to be placed on the first and 
second lugs and a jumper on the second 
and third lugs. The jumper can be 
removed and replaced with test leads toa 
milliamp meter while fine tuning the 
shunt value. In this case, a 39-ohm, 1mA 
movement was implemented. A 1000 
ohm resistor was used in series with the 
movement. A 270 ohm shunt was used 
for the grid and a 6.8 ohm for the plate 
(cathode). 

A 50k-ohm, 4-watt drive control was 
placed in the screen circuit of the 6AG7 
buffer section. 

Water transfer decals were printed on 
a laser printer and used on the front 
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Papilio Supplies, 
www.papilio.com) I read about these on 
Mike Bohn’s web site kg7tr.com under 
the heading of KG7TR Home Brewing 
Tips. Blue painters tape stretched across 
the front panel served as a guide to align 
the decals. 

The transmitter works well with a 
vintage VFO, a DDS VFO, or an Epson 
oscillator. 

The CC-30 project was fun and 
rewarding. I have donea couple of similar 
rigs since finishing the CC-30. One of 
those rigs uses a 2E26 for 10 watts out 
and the other a 6146 for 45 watts out. 

I hope you found this article 
entertaining or helpful. 


73, Joe - KBOR 
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Practical Can Electrolytic Replacement 


By Brian Shore, CET, KV4EX 
2130 Jen Rae Road 
Green Bay, WI 54311-6348 


bsskv4ex@gmail.com 


It is fortunate if a piece of equipment 
uses standard axial and radial electrolytics, 
but frequently they are contained within 
one or more twist-lock or threaded-stud 
cans and then one must decide which of 
several options is best. New manufacture 
twist-lock cans are available, but not 
always in the proper configuration of 
capacitance values and/or voltage rating, 
and they are expensive at that. Sometimes 
they are NOT of good quality—I replaced 
a  sifiele Sewist-loce’’ > can (CE 
Manufacturing) in a Tektronix 130 LC 
Meter some years ago, and it had gone 
completely bad within 6 or 7 years! 

The following illustrations show my 
approach to capacitor replacement, as | 
recapped several pieces of test equipment. 
I use two separate approaches to 


A somewhat different approach is used 
is used to replace those units which have 
a large stud-and-nut mounting. Here I 
once again cut discs of 1/8" phenolic 
sheet, but then cement them inside 
standard '%-inch (really 7/8") plastic 
conduit fittings. These are available at 
any building center or hardware store, 
and are very inexpensive. As shown in 
figure 2, | then mount phenolic standofts 
on the side opposite the capacitor, then 
pass capacitor leads through and solder 
to the standoffs. Obviously, the standoffs 
need not be insulated, but I used what 
was at hand. I cement the discs inside the 
PVC conduit fittings with two-part epoxy 
for plastics, but have found that a hot- 
melt glue gun is best for affixing the 
capacitors to the phenolic. This creates a 
semi-permanent assembly that can always 
be recapped in the future without 
destroying the pieces. By the way, the 
capacitors are glued after they have been 
mounted, and glue is NOT applied to 


replacement, depending on whether it is 
a twistslock)) "or ‘f 
threaded-stud can unit 
being replaced. For the 
former, I use pieces of 
1/8" phenolic sheet cut 
either circular or to the 
shape of a standard 
twist-lock can insulator 
or mounting plate, and 


then drill small holes 


in the central region 


fobmttiessieads.. of 
standard radial 
capacitors to pass 


through — see figure 1. 
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the entire circumference of the capacitor. 
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Figure 2 


This is because most capacitors are vented, 
which evidently some manufacturers and 
“re-stuffers” fail to consider. 

The 1/8" phenolic allows for standoffs 
to be threaded into blind holes, so that 
the capacitors above can be mounted 
over the standoffs without interference. 
Depending on the number and sizes of 
capacitors used, assemblies can become a 
bit cramped. A simple trick for cutting 
round discs without a center hole is to use 
a hole saw with the pilot drill removed. 
This requires a drill press, and will likely 
work only with soft materials. 

Figure 3 shows assemblies of the first 
type ready to be mounted in a Hewlett- 
Packard HP-606 signal generator, while 
figure 4 shows a single unit mounted in 
a Tektronix Type 130 LC meter. In this 
case, I used the round-disc approach and 
three #2-56 machine screws to mount to 
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the three original twist-lock “slits” that 
had to be only slightly enlarged to pass 


the screws. Here, it would always be 


possible to mount an original can again 
with no 
modification. 


evidence of any prior 


Figure 5 shows a complete set of the 
PVC conduit fitting replacements, 
alongside one of the original threaded- 
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Figure 4 
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Packard HP-G608 signal generator 
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1 mounting holes are used, and 
lacement save a great deal of 


from the bottom it doesn’t look too much 


-lock can insulator. Thus, the 


These approaches to electrolytic can 
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replacements, which were made from cut 
f 1/8" phenolic traced from a 


Figures 8 and 9 show, respectively, 


although the %” conduit lock rings are a 
better fit on the PVC bushings. 
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money over buying aftermarket multi- duplicate match for appearance, this is 


section types, which probably don’thave — seldom of concern in a piece Or stest 
the proper specs anyway. One can buy — equipment, where utility usually is of 
the very highest quality capacitors, with _ prime importance! 

the freedom to upgrade voltage and/or 

capacitance values and, while not a ER 
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Survival of a Classic 


By John B. Link, W4HWT 
8757 Snow Camp Road 
Snow Camp, NC 27349 


johnannlink1 @yahoo.com 


A classic transmitter was spotted at the 
2019 Shelby Hamfest as I walked along 
the tailgate line early in the hamfest. It 
looked familiar; I’ve seen this transmitter 
before? Yes, it was the transmitter 
described in my 1956 Radio Amateur's 


this transmitter but it looked too technical 
and its mechanical construction was too 
complicated for a young ham to attempt. 

So here it was. It looked identical to 
that one described in the 1956 handbook! 
Could this be the actual transmitter built 
and described at ARRL? On Saturday 
afternoon late in the hamfest event, the 
classic transmitter was still on the tailgate 
table. Looking at the transmitter I thought 
of the line spoken by General Patton in 


the movie Patton where he said after 


Handbook (ARRL) that I became very 


familiar with in my early days in this 


learning about Brig. General McAuliffe’s 


response to the German Army’s request 


1954 QST titled Three Control Six-Band 813 Transmitter. The sidebar in the 
original article reads, “Here is a package of power for 3.5 through 28 Mc that has 
no more tuning controls than many low-power, one-or two-band jobs. It’s a break- 
in layout, complete with VFO and output-coupling circuits. The use of simple 
homemade multiband tuners — there are only three of them — has eliminated the need 
for complicated r.f. switching circuits and dangerous plug-in coils. And the rig can 
be moved from band to band in not much more time than it takes to note the 
frequency change in the logbook. 
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for him to surrender at Bastogne: 
“NUTS.” Patton said, “A person that 
eloquent has to be saved.” So here was 
my chance to save a classic/eloquent 
transmitter. I made a reasonable offer 
and the gentleman agreed to sell it! The 
transmitter I always wanted was mine, 
although at least 63 years late! 

At my RV (I camp at the Shelby 
Hamfest), I looked the transmitter over 
after removing the top and bottom covers. 
At my best recollection, the transmitter 
looked exactly the same as I remembered 
the description and pictures in my 1956 
handbook, but it also had some additions. 

At home at my work bench! discovered 
three tubes had been added. The original 
description of this transmitter is presented 
in the January 1954 QST magazine. It 
turns out the article is written by C. 
Vernon Chambers (W1JEQ), a technical 
assistant at the ARRL, so I presume that 
the transmitter’s description was not 
presented to QST by a radio amateur for 
publication but generated at the ARRL. 
The transmitter has been described in 
three ARRL handbooks, the 1954, 1955 
and 1956 editions, and discussed in at 
least two other QST articles.” * These 
additional articles, written by Mr. 
Chambers, describe modifications for 
improvements and construction hints. I 
found that my recovered “classic” has at 
least these modifications. Further 
examination revealed that this transmitter 
was constructed in August 1954, the same 
year I obtained my Novice license! Also 
inscribed in the chassis was the builder’s 
name and call, an amateur from “5” land. 
This was not the transmitter built at 
ARRL by Chambers (W1JEQ), but I 


would say a very, very close replica with 
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excellent mechanical work and electrical 
wiring. 

To attest to the transmitter’s 
popularity, the October 1956 QST article 
has a side-bar note that states: “The 813 
transmitter described originally in QST 
for January, 1954, and carried in 
subsequent editions of the ARRL 
‘Handbook’ still continues to enjoy 
widespread popularity. Answering several 
hundred inquires during the past 2-2 
years has given us an opportunity to find 
out the things that most often bother the 
ham in duplicating the performance of 
the original. This article covers these 
problems and also the matters of coupling 
to an antenna system and the installation 
of a differential keying system.” 

General Description 

This classic transmitter is VFO 
controlled with multiple buffers and a 
driver stage, and an 813 power output 
tube. Power supplies and modulator are 
external except for filament and bias. 
The unit is a 500 watt-input transmitter, 
3.5 to 30 MHz, using three controls for 
six HF bands. The three controls 
mentioned are for tuning the multiplier, 
driver, and final output stages. Other 
controls are for meter selection, drive 
level control and output coupling to the 
antenna system along with VFO 
frequency selection and power switches/ 
control. 

The multi-band tuned circuits provide 
for band and frequency selection. The 
tuning range for these circuits is sufficient 
for all amateur bands without the need 
for coil switching. 4 Each multi-band 
tuner consists of two inductors and one 
dual-section variable capacitor. One 
inductor and one section of a dual-section 


capacitor are connected in parallel, and 
the other inductor and remaining section 
of the capacitor are series-connected and 
this series combination is in parallel with 
the paralleled inductor and capacitor. 
With correct selection of component 
values, this arrangement can be adjusted 
to provide parallel high impedance on 
any of the ham bands. Band selection is 
just a matter of tuning the dual- section 
variable capacitor. For the multiplier and 
driver stages, the multi-band tuner is 
capacitor coupled between stages. For 
the final output stage, a switched link, 
coupled to the appropriate inductor, is 
used for coupling to the output (antenna). 

The VFO operates in the 80 meter 
band. It covers three selectable frequency 
ranges (via a separate tuning capacitor 


below the VFO tuning dial): 3370 to 


aaa 
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3405 kHz to cover the 11 meter band, 
3500 to 3750 kHz, and 3750 to 4000 
kHz for 75 meter phone. The driver tube 
isa 6146, which operates straight through 
on 80 meters, but for 40 meters and up it 
is a multiplier. 
Condition 

The condition of the transmitter was 
not bad considering the age! The chassis 
has the usual dirt and grime and a little 
corrosion, having a rough feel and is hard 
to clean. The underside of the chassis is 
quite clean and has excellent wiring. 
However, all plastic for the final tank coil 
turns support had 
deteriorated and was gone. The VFO coil 
inside the VFO shield box looked like a 


“Slinky.” The coil lay piled in the bottom 


spacing and 


of the enclosure and the plastic coil turn 
spacing and support was just a pile of 


=Es 
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Figure 2: With the top cover removed, the layout and construction, especially with 


the shield boxes, is nearly identical with the original rig built by W1JEQ. 
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dust. The multiplier coils inside their 
shielded enclosure were intact and in 
good shape. All other components looked 
OK. - 

Repairs 

Rebuilding the final tank coil(s) was 
relatively easy. The 80/40 meter coil wire 
size was sufficiently large for self-support 
but I replaced the plastic turn spacers. 
This provided added rigidity to the 
structure. The 20 through 10 meter final 
coil is % or 3/16-inch diameter copper 
tubing and is self supporting and never 
had any plastic for turns spacing. 

I removed the VFO coil to restore the 
“Slinky” into a self-supported coil. The 
coil “Slinky” retained its original diameter 
when held in my hands. I determined the 
approximate diameter of the coil; then 


cut and placed Plexiglas/plastic shims 


Figure 3: High quality parts were used originally, and the construction was done 


between a plastic prescription (Rx) bottle 
and the coil turns. Glue was carefully 
applied on the coil wires and the shims. 
After the glue had dried, the plastic Rx 
bottle was carefully cut away from the 
shim/spacers that accidentally became 
glued to the Rx bottle. After some very 
careful “surgery” the bottle was removed 
from the center of the coil, resulting in a 
turn-supported coil looking very close to 
the original coil. This method was a 
successful rebuild — but it was unknown 
if coil’s distributed capacitance increased 
too much! 

I replaced the selenium rectifiers along 
with the electrolytic capacitors in the 
bias supplies. The solid state rectifier 
replacement caused the negative bias 
voltage to increase so I increased the 
resistor values in the bias rectifier filter 


q s) & = \ : ij 


carefully by someone that was very experienced. 
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arrangement to obtain the recommended 
bias voltages stated in the October 1956 
QST supplemental article (65 volts for 
the 813; —85 volts for the 6146). These 
recommended negative voltages eliminate 
the reported 6146 and 813-generated 
clicks. 
Tests and Performance 

I built a 2000 and 400-volt power 
supply from various parts found in my 
“Junque” pile. These power supplies are 
not identical to those described in the 
original ARRL handbook article. Both 
supplies lacked the “swinging” chokes 
usually used to aid in voltage regulation. 
Where would you find affordable 
“swinging” chokes today? I figured my 
supplies would do for initial tests. 

With the age of the transmitter and 
uncertainty of the performance of the 
multi-band tuners, I used my grid-dip 
oscillator to check the resonant frequency 
of each tuned circuit vs. capacitor shaft 
rotation. All of the multi-band tuners 
resonated on the bands as designed! 

Using my Boonton Model 250A Rx 
Meter, I checked the resonant load 
impedance present at the plate of the 813 
with a 50-ohm load connected at the 
transmitter output. At resonance, the load 
resistance at the plate of the 813 ranged 
from 1.9k to 5-k ohms by varying the 
output coupling capacitor. The measured 
load resistance falls within the range given 
by the commonly used plate load 
resistance formula for class C amplifiers: 
Rp = Vdc/2Idc, where Vdc is the plate 
supply voltage and Idc is the DC plate 
current. It should be noted that the plate 
circuit is the usual link-coupled output 
circuit used in amplifiers but configured 
in the multi-band arrangement. The 
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circuit uses a series tuned coupling link 
to couple the output to a 50 ohm coaxial 
line. This link coupling arrangement does 
not have the coupling flexibility that a pi- 
network generally has. Therefore, I advise 
the use of a coax-connected matching 
circuit between the transmitter output 
and antenna feed line (also recommended 
in the handbook and subsequent QST 
article). With the transmitter connected 
to a 50 ohm load, the final tuning 
capacitor adjusts to the design settings 
indicated in the tuning chart. 

With a used 813 selected from my 
surplus supply, the output power 
measured for the transmitter ranged from 
about 280 to 310 watts. This power 
output occurs at a plate voltage of 
approximately 2200 volts and a plate 
current of about 200 mA. At the date of 
this writing only 80 and 40 meter 
operation has taken place. 

Care was needed not to tune to the 
incorrect band in the multiplier-driver 
stages since they will tune to any of the 
amateur bands with ease. For protection | 
of the 813 in my first tests, the 813 was 
supplied with only filament and bias 
voltages. I found the indicated tuning 
chart settings for C4, C5 and C9 were 
extremely helpful to tune the transmitter 
to the desired amateur band. In fact, the 
settings for this transmitter are very close 
to the settings tabulated in the tuning 
chart. I guess this is further evidence that 
this transmitter is, a very close copy to 
that one built in the ARRL lab. 

Using the VFO range setting control 
under the main VFO dial, frequency 
calibration could be set for reasonably 
accurate frequency generation vs. the 
“printed” VFO frequency scale on the 
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front panel. 

I have received good reports so far with 
this transmitter when testing and in 
QSOs. All reports indicated good keying 
and no chirp, and per the reports the 280 
to 300 watt output provides a respectable 
CW signal. My next goal is to construct 
a modulator for the transmitter for AM 
operation. The transmitter performs very 
well, is stable (no parasitic oscillations) 
and the VFO after warm-up drifts no 
more than any other vintage transmitter 
of this era. 

Final Thoughts 

I am sure the builders of these 
transmitters, if they duplicated the design, 
were rewarded with great pleasure and 
pride in its performance. A respectable 
and good-sounding signal made for some 
great QSOs. To me, the tuning chart for 
the multi-band tuners is almost 
indispensable! Perhaps after using the 
transmitter fora while, one might become 
familiar with the multiplier and drive 
settings for the various bands. 

The June QST 1954 article estimated 
the cost for the components (not 
including supplies) at 
approximately $150.00. I am sure if you 


power 


could obtain the originally specified parts 


today the cost would be considerably 


more! 

This transmitter had a modification 
for RTTY operation using a GAL5 diode 
switch at the VFO tube for frequency 
shifting via a keying signal obtained from 
the TTY machine (loop). I removed this 
modification. I did not finda QST article 
RTTY operation of this 
transmitter. 

This article is not a how-to or repair-of 
this vintage transmitter but rather just a 


about 
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note on its discovery, semi-restoration, 
and a return to amateur service. For 
detailed information on the design and 
construction see the indicated references. 

Mr. Chambers, the technician at ARRL 
who wrote about this transmitter in QST, 
was sited in Happenings of the Month in 
May 1955 QST for becoming the seventh 
ARRL 
Headquarters Staff to reach 25 years 
service.® This article noted that “Vern” 


member of the _ present 


came to Headquarters as an office boy. 
His interest and ability soon put him in 
lab work with many articles and gear for 
OS 4. Notedwinethis article; as othe 
popularity/response to ARRL about this 
classic 813 transmitter described herein. 
“ ..His band-switching rig described in 
January 1954 QST brought more 
responses from amateurs than perhaps 
any other article postwar.” 


References: 

1. Cambers, Supplementary Data on the 
Three -Control 813 Transmitter, QST, 
June, 1954 

2.Chambers, More About the Three- 
Control Six-Band 813 Transmitter, QST, 
October, 1956 
3. Johnson, Multi Band Tuning Circuits, 
QST, July, 1954 
4, Chambers, Single Ended Multi Band 
Tuners, QST, July, 1954 
5. Happenings of the Month, QST, May, 
1953 
6. Chambers, Three-Control Six-Band 
813 Transmitter, QST, January, 1954 
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ER MAILBAG 


Hello ER! 

Ah-the “Gertsch”, we (the North 
Dakota State Highway Dept. back then) 
had three of the beasts, AC powered, with 
the Modulation dieter in the lower section 
and I don’t recall a thermometer sticking 
out. It was a difficult monitor to use 
especially ifthe mobile radio had multiple 
transmit/receive channels. we had a sheet 
showing what to set the LFO and HFO to 
measure with headphones what and what 
to set to measure modulation. After 
setting you had to watch the little meter 
to confirm a locked condition a royal 
pain, but it worked as a card for Freq/ 
Mod had to filled out and kept on file in 
case of FCC visit (never happened). 

I might add two of our radio shops had 
Cushman MCM-7 monitors, AC 
powered, 23 crystal controlled frequencies 
as I recall. After warm-up you only needed 
to select the desired frequency to set 
transmitter to zero-beat on the internal 
speaker, read modulation on its mod meter 
or set a receiver with the Cushman’s 
radiated signal. It didn’t need to be close 
by, weighed less, was small, worked great 
and I had one back then. Never see them 
for sale! 

P.S. - I enjoyed the Allied article too! 

Dennis Murphy, KOGRM 

Bismark, ND 


18 Electric Radio #385 


Conversations with Chuck Teeters, 


W4MEW 


By George Rancourt, KIANX 
Southampton, MA 
klanx@charter.net 


Mr. Chuck Teeters was employed at 
Fort Monmouth from WWII to the cold 
war; he should have been interviewed for 
the history he witnessed. 

A few years ago I had a conversation 
with Chuck Teeters (W4MEW). As many 
of you know Chuck was employed at 
Fort Monmouth NJ. For many years I 
had a number of conversations with him 
on his recollections. I should have had 
many more because he had so much 
history in his memory. He was quite 
upset when he spoke of the vast historical 
records from Fort Monmouth that were - 
moved south and disappeared. One of 
conversations concerned the acquisition 
of the Collins 51-J receiver. At this time 
the U.S. Army was involved with the 
Korean war. The BC-342 receiver was 
showing its age and in need of 
replacement. One of the staff remarked 
that Bell Laboratory had a new Collins 
receiver and he had a friend at the lab. 
Bell Laboratory was nearby; he called the 
Lab and asked if they could take a look at 
it. The answer was in the affirmative and 
two cars were filled with personnel going 
to Bell Laboratories. Upon seeing and 
using the Collins 51-J, they were quite 
surprised and impressed at the frequency 
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read out, sensitivity and selectivity. 
Returning to Fort Monmouth, a call was 
placed to Collins Radio. The call was 
answered by a young lady saying “Collins 
Radio.” The caller requested to speak to 
someone in sales and the young lady said 
she would get someone. 

Presently, a gentleman picked up the 
line and asked what he could do for 
them. Fort Monmouth stated they would 
like to purchase two of the Collins 51-J 
radio receivers. 

“..Yes we could arrange to sell and 
deliver two of the 51-J radio receivers,” 
the voice said. ; 

The sales person asked if they could get 
clearance for Collins Radio Company to 
land an airplane at the Monmouth airfield 
as they would deliver them. The staff 
person answered “yes” on the permission 
for clearance, but asked “who are you?” 

He replied “Arthur Collins!” 

The US Army purchased the 51-] that 
became the R-388. The bill for the R- 
388 was submitted to congress and 
Congress objected! The congressman 
from New Jersey stated “Why did you 
not purchase the radios from 
Hammarlund?” As a result of the 
objection, we have today the many 
versions of the Hammarlund SP-600. 

A further objection from the 


congressman from Illinois came with the | 


same question about Hallicrafters, and 
that is why we now have the Hallicrafters 
R-274/URR radio receiver. 

In a later conversation with Chuck, he 
mentioned that they had modified and 
made many changes to the R-388. He 
did not elaborate much on the changes or 
modifications. The only exception was 
the addition of a frequency counter and 
a regulated power supply. From these 
changes came the specifications for the 
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R-390 radio receivers. On the same call, 
He also spoke of the closing of Fort 
Monmouth and the loss of all the 
historical documentations that were 
shipped to North Carolina for disposal. 

In another short conversation we had, 
he mentioned they had worked on an 
amplifier for the BC-610 transmitter. 

Original Contract for the R-725 by 
Motorola for NSA 

He mentioned the name of the 
gentleman in charge of the R-725 NSA 
contract but it is lost in my memory. My 
original contact with Chuck was to discuss 
the workings of the OSS SSTR-1 
transmitter he had written up. He kindly 
lent the transmitter to me for a period of 
time. I later acquired a different one 
along with its amplifier. 


Snubbers, or Preventing Switching 
Damage 

I think it's noteworthy that the R- 
390A receiver lacks a snubber on the 
power switch, and that power switches 
with welded-together contacts are a 
frequent problem with these receivers. 
I've wondered if the government didn't 
see this as a problem because they left the 
receivers turned on all the time? 

Jim Haynes, W6JVE 

[Editor's Note: I’ve seen some of the 
power on-off microswitches on an R- 
390A with holes burned in the plastic 
case that was caused by transitent 
switching damage. I’ve replaced two of 
them on my receiver, but after using my 
last new switch, now I use an external 
strip and inrush limiter 
combination and leave the function 
switch in the AGC position. This way, 


the microswitch contacts are always closed 


power 


and can’t be damaged. | 


EN 
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radios was called the Type-12 series, 
which was later adopted by the military 


as the AN/ARC 


robinson@tuberadio.com 
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Introduct 


With the end of WWII 
tronics manufacturers had their contracts 


canceled and suffered a sudden down- 


-60 series. 


many elec- 


’ 


The top part of the ARC advertisement 
shows a VHF transmitter and receiver 


from the World War Two AN/ARC-5 


series (probably a T-89 or T-90 and R- 
112 or R-113), suggested for a Lockheed 


turn in production. One company in the 
USA recognized an opportunity for the 


sonal aircraft and commercial airliners. 


growth of peacetime aviation for per- 
They produced pro- 


totype radios for each 
possibility. The ra- 
dios used in early 
WWII were intended 
for communications, 
mainly in the HF fre- 
quencies and naviga- 


mainly in the LF 


tion, 


frequencies. Towards 
the end of WWII 
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then 
adopted as the SCR- 


were 


dios 


274N radios for the 
US Army Air Force. 
The Aircraft Radio 
Corporation then 


The ARC-60 Setup at VK2NO 
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VE Transmitter 
Receiver 


Based on designs tested and proved 

under figorous wartime operating 
cooditions, complete A.R.C. commu- 
nication and navigation installations 
will soon be available to the commer- 
cial aircraft operator, and to the 
private pilot who requires the best in 
his radio equipment. 

With the increasing use of elec- 
tronic devices for the navigation aad 
control of aircraft, A.R.C. has long 
encouraged the “Systems Engineer- 


d Tunable VHF 


FOR THE AIRLINER 


design of aircraft. Today A.R.C. offers 
its 18 years of experience to serve the 
aviation industry ia the design and 
production of electronic equipment 
for aircraft. 

Operating its own large and small 
aircraft from its private airport, 
A.R.C, also makes available full facil- 
ities for flight testing units or com- 
plete systems of electronic equipment. 
For information and engineering 
data, or consultation on a specific 
communication problem, writer 


ALSO AVAILABLE: free, Hor 
treted eotoleg of A. R.C, Radio 
and Hectronic-Component 
Pert: ond Accesories. 


AIRCRAFT RADIO CoRPORATION ARC) 


BOONTON, NEW JERSEY 


Figure 1: December 1946 Flying Magazine Advertisement for VHF Radios (Large 
and Small) 


Constellation airliner. The lower part Note that ARC is also the Joint Army 
shows the Type-12 VHF transmitterand — Navy (JAN) nomenclature for Aircraft 
receiver (probably a T-11 and) R-15)3 Radio Communication. So this series of 
suggested for a private aircraft. radios is the ARC Type-12, and also the 
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AN/ARC-60. Not all Type-12 radios and small planes. There is another ARC 
were adopted in the ARC-60 series. Also series of radios, similar looking in size, 
note that the same radio may have a colour and shape, which provide 
Type-12 nameplate, or an ARC-60 automatic direction finding (the Type- 
nameplate. I use ARC-60 and Type 12. = 21 or AN/ARN-59), and a glide slope 
interchangeably. I use kcs and Mcs for receiver (the Type-15 or AN/ARN-30). 
the older equipment and MHz foractual The Type-15 and Type-21 will not be 


measurements. discussed here. — . 
The ARC-60 was used in the Korean The main radios are two VHF 
War, and consisted of 5 receivers and 2 transmitters and matching receivers, for 


transmitters. They were intended for light AM voice communications, 108-135 Mcs 
aircraft, but were adopted for helicopters | and 118-148 Mcs, for aircraft. There are 


(Function; | Characteristics, || Type-I2 > ARCO 
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Table 1: Type-12 and ARC-60 Receivers and Transmitters 
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also two navigation receivers, covering 
190-550 kcs and 520-1500 kcs. The 
radios were available as 12 volt or 24 volt 
DC versions. There was one beacon 
receiver on a fixed frequency of 75 Mcs. 
There was one transverter that provided 
transmit and receive access to the military 
UHF band. The TV-10 transverter and 
R-20 beacon radios will not be discussed 
here. 
Mechanical Design 

They are very similar to the ARA/ 
ATA, SCR-274N and ARC-5 series of 
radios from WWII. The receivers are the 
same physical size and shape, and use 
many of the same metal stampings. The 
chassis are a molded aluminum deep 
channel, with a front panel, and stamped 
metal covers on the top and bottom, all 
riveted together. They are very nicely 
made. They use many small nickel plated 
screws to fix parts underneath. The covers 
are held on by similar screws but these 
are black, so that you know which ones to 


QA (28¥) ~ 
coh ee ae 21a 
& eS 
Acczatt Rede Ceouatin 


Front view showing the R-10A 
construction. 
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remove for access. On the receivers, 
behind the front panel is the tuning 
capacitor, valves and IF transformers on 
the top, with the dynamotor at the rear. 
Underneath the chassis are the RF coils, 
and tub-encapsulated capacitors. There 
is an extensive use of mica insulators, and 
tag strip-mounted resistors. Whereas the 
ARA, ARC-5, and SCR-274N receivers 
were painted black wrinkle, these are 
painted a distinctive grey wrinkle colour. 

They area remotely controlled receiver, 
so there is no need for any local controls 
or a tuning dial. The early models of the 
Type-12 used an ARC-5 style mounting 
rack with a rear connector, but the later 
more numerous models had the 
connectors on the front only. This 
simplified the mounting rack, which 
became just a physical support and a 
shock mounting. The transmitters are 
the same width and heightas the receivers, 
but only half as long. 

The ARC-5 connectors used a black 
Bakelite insulator, and a locating screw 
(that earthed one of the silver plated 
pins). The ARC-60 connectors looked 
the same, but they use a white ceramic 
insulator held in by a cir-clip, thus 
eliminating the need for a compulsory 
earth pin. These pins are gold plated. 
The radios can be configured in many 
different arrangements. There are several 


Connectors: Left ARC-60, Right 
ARC-5 


different remote control boxes, and 
tuning is by mechanical Bowden cable. 
The navigation receivers can use a manual 
rotating loop for direction finding. 
Electrical Design 

The receivers are a super-heterodyne 
type, and use a combination of miniature 
valves, loctal valves, and octal valves, and 
are continuously tunable, using a 
dynamotor as the high voltage power 
supply. None of these radios have a BFO, 
as they are intended for AM reception 
and transmission only. 

The older dynamotor was a D-10, rated 
at 14V and 2.8A input (or 28V and 
1.4A). The newer dynamotor was a D- 
10A, rated at 14V and 3.4A input (or 
28V and 1.7A). The output is quoted at 
250V and 0.85A. It is noted on the 
circuit diagrams that the voltages are 
shown differently. The circuits show that 
the R-10A and R-11A is 281V or 262V, 
and the R-15 and R-19 is 277V or 262V. 

The IF transformers are wired in place, 
rather than using plug in sockets, like the 
previous ARC-5 radios. 

Some thought has gone into the radios, 
as a total system. There are different 
component numbers used on the circuit 
diagrams. In the receiver R-10A all 
components are numbered in the 500 
range, R-11A uses the 600 range, R-15 
the 100 range, R-19 the 300 range, R-20 
the 2700 range, T-11A the 200 range, T- 
11B the 2300 range, T-13 the 400 range, 
T-13A the 2400 range, and TV-10 the 
4200 number range. This probably gives 
an indication of the sequence when they 
were designed. 

The transmitters use miniature valves 
(type 6AQ5 or 5673) and produce 2 
watts, with AM modulation. There are 5 
crystal-locked frequencies. The early 
models had a tuning meter on the front 


panel, then it was changed to a test point 
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on the front panel, but the more common 
later ones, used an internal test point. 
These require an external meter. 
Receiver R-10A 

The R-10A is very similar to the WWII 
ARC-5 receiver model ARC-5/R-24, 
covering 520 to 1500 kcs. (The ARC-60 
did not use this model.) The R-10A is 
mainly intended as a navigation receiver, 
and can be used for direction finding or 
homing on broadcast signals. It is a 6 
valve super-heterodyne receiver, using 
loctal and octal valves. It has an IF of 239 
kcs and uses part numbers in the 500 
range. It has a single post terminal (C- 
501) for the aerial input, and a BNC 
connector for a loop aerial input (J-501). 
A relay switches between them. There is 
a knob on the front panel that is an aerial 
trimmer. The RF amplifier is a 14A7 
loctal based pentode, with RF gain control 
on the cathode and AGC on the grid. 
The signal then goes through an RF 
transformer to the 14S7 loctal mixer. It 
has AGC on the grid. This valve is also 
the local oscillator. It uses a3 gang tuning 
capacitor. The signal then goes through 
an IF transformer to the first IF amplifier, 
a 14A7 loctal pentode, with RF gain 
control on the cathode and AGC on the 
erid. The signal then goes through 
another IF transformer to the second IF 
amplifier, a 14R7 loctal pentode. This 
valve has no RF gain control or AGC 
control. This valve contains a diode used 
for AGC rectification. The signal then 
goes through the third IF transformer to 
the detector, which is a loctal 14F7 dual 
triode. One triode is connected as a diode 
to perform AM detection. The second 
triode is connected as a noise limiter. The 
audio signal then goes to a 12A6 octal 
power pentode for amplification.’ This 
goes to an output transformer. On the 


top of the chassis at the rear, is a 3 pin 
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RADIO RECEIVER R-10A 
(520-1500 KC) 


DYNAMOTOR 


D-10A 


R-10A Block 


Diagram 


socket for a plug in 
dynamotor. A 14 volt 
or 28 volt dynamotor 
can be plugged in, 
which produces 250 
ABT Gh eed Cay. 
heaters are wired in 
parallel for 14 volt 
operation, for the R- 
10A(14V) or the valve 
heaters are wired in 
series parallel for 28 


valve 


LV+ in 
SENS 


LV+ out 
volt operation, for the 


R-10A(28V). 

There are 3 sockets 
on the front panel, and 
none on the rear. The 
2 pin plug (J-502) is 
for power input. The 
6 pin plug (J-503) 1s 


for remote control 


HT in 


unused 


operation. A control 


CONTROL BOX 


HT LINK 


box C-16 (or similar) can be used, with 
the appropriate frequency dial fitted. The 
other 6 pin plug (J-506) in the top center 
location is only used when a transmitter 
is connected. For single receiver 
operation, 2 pins are bridged so that the 


dynamotor power is always connected to 
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the When used with a 
transmitter, this plug is connected to the 
transmitter and the dynamotor powers 
the transmitter. The older ARC-5/R-24 
had socket on the rear for power and 
remote control. The R-24 also had a plug 


receiver. 
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in adapter on the front for remote or 
local control operation. This radio does 
not. 

Receiver R-11A (R-510, R-511) 

The R-11A is very similar to the WWII 
ARC-5 receiver model ARC-5/R-23, 
covering 190 to 550 kcs. The R-11A is 
mainly intended as a navigation receiver, 
and can be used for direction finding or 
homing on beacon signals. It is basically 
the same as the R-10A. It has an IF of 85 
kcs and uses part numbers in the 600 
range. All the radios are that I have are 
made by ARC except this one that was 
made by Stromberg-Carlson. 

The R-15 is a receiver covering 108 to 
135 Mcs. This is mainly intended as a 
communications receiver. It is a 9 valve 
super-heterodyne receiver, using 
miniature, loctal, and octal valves. It has 
an IF of 15 Mcs and uses part numbers in 
the 100 range. It has a single BNC 
connector for the aerial input (J-106). 
The first and second RF amplifiers are 
9003 pentodes (B7G base), with RF gain 
control on the first cathode and AGC on 
both the grids. The cathodes are un- 
bypassed. The signal then goes to the 
9003 pentode mixer (B7G base). Note 


that there is an error in the circuit, as the 
mixer anode appears unconnected. There 
is a wire missing on the circuit. The local 
oscillator is a 9002 triode (B7G base). 
The oscillator has a circular earthed 
shield, which adds capacity and lowers 
the frequency. The output is injected 
into the mixer cathode. ‘These 4 valves, 
the 4 gang tuning capacitor and tuned 
circuits, are on a separate subchassis 
behind the front panel. The signal then 
goes through an IF transformer to the 
first IF amplifier, a 14A7 loctal pentode, 
with RF gain control on the cathode and 
AGC on the grid. The IF transformers 
are called “coupling units” on the circuit 
diagram. The signal then goes through a 
second IF transformer to the second IF 
amplifier, a 14R7 loctal pentode, with 
AGC on the grid. One of the diodes is 
connected to the AGC line. The signal 
then goes through a third IF transformer 
to the third IF amplifier, a 14R7 loctal 
pentode. One of the diodes is the AGC 
rectifier. The signal then goes through 
the fourth IF transformer to the detector, 
which is a loctal 14F7 dual triode. One 
triode uses the grid as a diode to perform 
AM detection; the plate and cathode are 


RADIO RECEIVER R-11A 
(190-550 KC) 


R-11A Block Diagram 
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ANT-LOOP 
GND 
LV+ in 
SENS 
LV+ out 


HT LINK 


HT in 


unused 


operation. 
There are 3 sockets 


aotien as on the front, and none 


C-16 on the rear. The 2 pin 
plug (J-101) is for 
power input. The 6 pin 
plug (J-102) is for re- 
mote control opera- 
tion. A control box C- 
17 (or similar) can be 
used, with the appro- 
priate frequency dial 
fitted. The other 6 pin 
plug (J-103) in the top 
center location is only 
used when a transmit- 
ter is connected. For 
single receiver opera- 
trong ri 2) 4) pinsiieine 
bridged, so that the 


dynamotor power is 


connected together. The second triode is 
connected as an audio amplifier. Due to 
careful selection of DC levels by R-142 
and R-143, the audio amplifier is close to 
cut-off. When there are large noise spikes, 
the potential at R-140 and R-141 causes 
cut-off and the amplifier acts as a noise 
limiter. See paragraph 2-40 in the manual 
(USAF) T.O. 12R2-4-1-2 10 January 
1952 for a detailed explanation of this 


function. There is a preset control on the | 


front panel R-15 that is labeled “Squelch.” 
The audio signal then goes to a 12A6 
octal power pentode for amplification. 
The anode goes to an output transformer. 
The cathode is connected to the control 
box, and an extra resistor can be switched 
in to provide HI or LO audio output. On 
the top of the chassis at the rear, isa 3 pin 
socket for a plug in dynamotor. A 14 volt 
or 28 volt dynamotor can be plugged in. 
The valve heaters are wired in series 


parallel for the different voltage 
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always connected in 
the receiver. When used with a transmit- 
ter, this plug is connected to the trans- 
mitter, and the dynamotor powers the 
transmitter. 
Receiver R-19 (R-507, R-508) 

The R-19 is a receiver covering 118 to 
148 Mcs. This is mainly intended as a 
communications receiver and is basically 
the same as the R-15. It has an IF of 15 
Mcs and uses part numbers in the 300 
range. 

Receiver-Only Installation 

Wiring up a single receiver is fairly 
simple. The 28 volts input is connected 
to the 2 pin connector on the front of the 
receiver. The lower right hand connector 
is connected to the control box. The top 
center connector is not used. It has a link 
between pin A and pin E, to make the 
HT available to the receiver, and it is 
normally covered by a screw on dust cap. 
A mechanical Bowden cable provides 


receiver tuning. The VHF receivers have 


a BNC connector for the antenna to be 
directly connected to the receiver. The 
LE and BC receiver have a terminal for a 
long wire antenna, anda BNC connector 
for aloop antenna. There is a small knob 
on the receiver front panel that can be 
adjusted to peak the antenna input. 
Headphones are plugged into the phone 
jack (TEL) on the receiver front. 

The control box has a knob that is the 
RF gain control, and also switches the 
radio on. There is also a dial calibrated 
with the receiver frequency. It has a crank 
that rotates the dial and connects to the 
receiver tuning capacitor through the 
Bowden cable. In the centre of the dial is 
a switch. On the LF receivers, it can 
switch between the loop and the antenna 
terminal. It is labeled ANT/LOOP. On 
the VHF receivers, it can switch between 
low and high-audio output. It is labeled 
LO/HI. 

Transmitter Numbering 

The numbering of the transmitters is 
slightly confusing. Basically there are only 
two transmitters. One covers the 
frequency range 116 to 132 Mcs, and the 
second covers the frequency range 132 to 
148 Mcs. Each of these. came in two 
versions, the first version uses 6AQ5 
valves, and the later version uses 5763 
valves. So that is 4 different transmitter 
types, and each of these came in 14 volt 
and 28 volt versions, which means 8 


different transmitters. The Type-12 
numbering system has a T-11A and T- 
11B type, but the T-13 has a non-letter 
and an A type (and 14 and 28 volt versions 
as well). The ARC-60 numbering is a 
little more sensible, having a different 
number for the 14 and 28 volt versions, 
and a non-letter for the original version 
and an A suffix for the newer version. 

Transmitter T-11B (T-365A, T-36G6A) 

This is a small transmitter covering the 
frequency range of 116 to 132 Mes, with 
5 crystal locked channels. It delivers 2 
watts AM, and uses 4 valves. There are 
no switched tuned circuits, so the output 
frequency can only be in a 2 Mcs wide 
band, anywhere in the frequency range. 
The components are numbered in the 
2300 range. 

One of the 5 crystals is selected by 
several relays, selected from the remote 
control box. The 5763 valve (V2301) is 
a Pierce oscillator that acts as a doubler. 
It is designed to oscillate at a twelfth of 
the output frequency. There is a tuned 
circuit in the anode, tuned to double the 
crystal frequency. The crystal would need 
to be in the range 9.666 to 11.0 Mes. The 
signal is then capacitively coupled to 
another 5763 (V2302), set up asa tripler. 
There is another tuned circuit, at six 
times the crystal frequency. Then the 
signal is capacitively coupled to a final 


5763 (V2303), which is the PA. It is also 


T-13 28V) T-363/ARC 132 — 148 Mcs 
T-13A C4V T-364A/ARC 132 — 148 Mcs 


T-13A (28V T-363A/ARC 132 — 148 Mcs 5163. 


Table 2: Transmitter Models 
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Left: Transmitter 


T-11B 
tod» al,imiccophone 
transformer which 


comes from the front 
panel. This is for a 
carbon microphone. 
Niaheee ele lee Otiyid De 
microphone energises 
the receive/transmit 
relay. 

There is a diode 
from the antenna line 
tow awcapacitoc and 
resistor, at a test point 
inside the transmitter 
called “J-2301.” This 
rectifies some of the RF 
output and a meter 


doubled here. The tank circuit is in the 
range 116 to 132 Mcs. Alternatively; the 
oscillator can also bea tripler and operates 
at an eighteenth of the output frequency. 
The crystal would need to be in the range 
6.444 to 7.333 Mcs. There is an aerial 


change over relay that 


may be connected to 
measure the DC voltage here, so that the 
transmitter can be aligned. The early 
models had a meter on the front panel. 

The microphone and modulator 
amplifier is connected to the receiver, so 
that it can supply a sidetone. The remote 
control box has a sixth position (after the 


switches the antenna 
between the PA and 
the receiver. The relay 
also switches the high 
voltage power supply 
(250 volts) between 
the transmitter and the 
receiver. There is a 
mvordiaihlra tion 
transformer in the 


anode supply to the 
PA. This is driven by a 


5763 valve (V2304). 


Its grid is connected 


Right: Inside the 
T-11B Top Cover 
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5 crystal positions) 
which is labeled INT. 
There is no crystal 
associated with this 


CRYSTAL 
UNIT 


CRYSTAL 
i woe UNIT 
switch position, and NO. 2 


CRYSTAL 
UNIT 
NO,3 


the microphone and 
modulator amplifier 
are connected to the 
receiver, so that it acts CRYSTAL 
as an intercom. The 


28 volt transmitters 


have the _ heaters 
connected in a series, 
and"the+ 14" Volt 


transmitters have the 


RADIO TRANSMITTER T-11B 
(116-132 MC) 


CRYSTAL 
OSCILLATOR 
DOUBLER 
V-2301 


MODULATOR 
V-2304 
5763 


heaters connected ina RECEIVER R-15 


108-135 Mes 


sertesiiparartel 
arrangement. The T- 
LTA’ and oar sleB 
transmitters are almost 
the same, except the 
valves inside are all 
6AQ5 instead of all 
5763. There are minor 
eo me phone: ire 


differences. The 


TRANSMITTER T-118 CONTROL BOX C-13 


116-132 Mcs 


6AQ35 heaters require 
1Aat14 VDC, or0.5A 
at. 28: VDCd. The, 5763cheaters| require 
LSAvat 14 VDGY 60.0 75A at 28: VDE, 
The sidetone is picked off the plate in the 
6AQ5 and from the cathode of the 5673. 
All the components have a 200 numbering 
system for the T-11A and a 2300 
numbering system for the T-11B. The J- 
2302 connector is normally connected to 
the J-103 connector on the R-15 receiver. 
The receiver would then supply the 250 
VDC and the 28 VDC. The transmitter 
will supply sidetone to the receiver. The 
J-2303 connector is connected to the 
channel switch on the control box C-13. 
A microphone would be plugged into the 
microphone jack J-2307 labeled MIC. J- 
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Above is the T-11B block diagram and below is the control 
wiring diagram. 


2306 is another connector (4 pins) and it 
duplicates the microphone jack. The 
antenna and receiver is attached to the 2 
BNC connectors, one marked TO ANT 
and the other marked TO REC. 
Transmitter T-13A (T-364A, T-363A) 
This is a small transmitter covering the 
frequency range of 132 — 148 Mcs, with 
5 crystal-locked channels. It delivers 2 
watts AM and uses 4 valves. There are no 
switched-tuned circuits so the output 
frequency can only be in a 2 Mes wide 
band, anywhere in the frequency range. 
It is similar to the T-11B transmitter. All 
the components have a 400 numbering 
system for the T-11A and a 2400 
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numbering system for the T-11B. 

The crystal would need to be in the 
range 11.0 — 12.333 Mcs. Alternatively; 
the oscillator can also be a tripler and 
operate at an eighteenth of the output 
frequency. The crystal would need to be 
in the range 7.333-8.222 Mcs. 

My transmitter is in very good 
condition and appears to be little used. 
The front panel of my example is engraved 
with 2400 series numbers, but has been 
over sprayed with grey paint and new 
2300 series numbers have been stenciled 
in white. This is incorrect! It also has 
wires to hold the top clips closed. | 

The transmitter frequency range can 
be moved down by fitting a frequency 
plate. This is a metal plate that mounts in 
the transmitter and adds extra capacity 
around the valves. This can change the 
frequency range of the transmitter from 
132 — 148 Mcs to 125 — 140 Mcs. 
Receiver and Transmitter Installation 

Wiring up a transmitter is a little more 
complicated. The transmitter cannot be 
used by itself as it is powered from the 
receiver. 

The transmitter control box has only 
one control. It is a switch to select one of 
the crystal controlled channels. A 
microphone is plugged into the 
transmitter microphone jack, and its PTT 
button activates the transmitter and 
mutes the receiver. The receiver top 
connector is connected to the transmitter 
LHS connector, as the receiver dynamotor 
provides HT and LV for the transmitter. 
The receiver antenna goes to the 
transmitter and uses the antenna change- 
over relay. A transmitter control box is 
connected to the RHS transmitter 
connector to allow the channel to be 
selected. The top right connector is not 
used, and is usually covered by a cap. If 
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desired, the microphone and PTT can be 
connected through the top RHS 
connector instead of the microphone jack. 
The C-13 control box has a transmitter 
ON/OFF switch that can be wired in if 
required. Most other boxes do not have 
this. 

Receiver and Transmitter 

Installation (with Netting) 

It would appear that the use of a crystal- 
controlled transmitter would be simple 
to operate; only requiring the receiver to 
be tuned to the dial reading of the 
transmitter frequency, or to another 
transmitter on that frequency. When used 
at an airport this would probably be the 
airport control tower. However, there 
may have been an additional requirement 
to add a “Net” facility. This would be 
useful, when there was no external 
transmitter to tune to, or when “radio 
silence” was necessary. This required 
another series of control boxes, different 
to all the previous ones. These control 
boxes, incorporate the netting facility, 
called the “Whistle Through” function. 
This was operated by pressing the receiver 
tuning crank handle in. It was only a 
minor modification to the control box, 
but it required the receiver control box to 
be replaced when netting was needed. It 
also required some harness rewiring and 
an Oscillator K-13 (O-423/AR) to be 
fitted. One oscillator was required for 
each receiver transmitter pair. 

Oscillator K-13 (O-423/AR) 

This is small box with one 24 pin 
connector and 2 BNC connectors. It 
controls several transmit and receive 
functions. It is operated by pressing the 
tuning crank on a VHF receiver control 
box, for either the R-15 or R-19 receivers. 
All components have a 4000 series 
numbering. 
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The O-423 Oscillator Relay 


There are 5 relays inside the box. They 
all operate together when the crank is 
pressed in. Relay K4001 disconnects the 
receiver sensitivity control, and using 
relay K4005 connects the receiver to a 
preset sensitivity control inside the K-13 
box. There are 2 presets, one for a UHF 
receiver and one for a VHF receiver 
(labeled “Whistle Level”). Relay K4002 
keys the transmitter on and switches the 
audio output. Relay K4003 connects HT 
to both receiver and transmitter 
simultaneously. It also starts a 
“relaxation” oscillator that generates a 1 
kHz audio tone for the transmitter 
microphone input. This is just a neon 
lamp, a resistor and a capacitor. Relay 
K004 connects the transmitter output to 
a dummy load inside the K-13 box, to 
prevent RF radiation. This oscillator 
example appears new, and is painted in 
smooth grey paint, not grey wrinkle paint. 

Control Boxes 

Each receiver control box consists of 
an On/Off switch and a Sensitivity 
control. There is a rotary dial and a 
Bowden cable drive for frequency tuning. 
In the centre of the dial is another switch, 
which selects the Ant/Loop relay on the 
navigation receivers, or audio Hi/Lo level 
on the VHF receivers. The tuning dials 
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can be changed to show the appropriate 
frequency. The azimuth control for 
rotating the loop is a Bowden cable drive 
using 360 degree dial. The transmitter 
control box is merely a rotary switch for 
selecting the channel crystal. 

The control boxes areasmall aluminum 
pressed tub painted wrinkle grey. These 
are mounted on a convenient bulkhead. 
Later model control boxes were made in 
square black boxes for mounting in an 
aircraft instrument panel. There appears 
to be an electrical change, as the low 
numbered boxes labeled 
“Sensitivity’ and used a 50-k 
potentiometer on the RF gain line. Other 
control boxes were labeled “Vol.” and 
used a 5-k potentiometer for audio-level 
control. These coincided with the 
addition of the “Whistle Through” 
switch. 

As the system can be configured with 1 


were 


to 4 receivers and several transmitters, 
there were individual control boxes for 
each transmitter and receiver, or boxes 
that had multiple controls in one unit. 
Because of this flexibility there are many 
control boxes and permutations. The 
square instrument panel control boxes 
were usually individual controls for 
individual receivers and transmitters. The 
manuals show the list of control boxes 
with many gaps. It appears that the 
control boxes were improved, and low 
numbered boxes became obsolete. 
Antennas 

Five antennas are used in the ARC-60 
or Type-12 series. Antenna ARC-12296 
is a long-wire antenna kit for LF and 
broadcast reception. Antenna A-12 is a 
quarter wave vertical VHF antenna, 
intended for aircraft speeds up to 200 
MPH. Antenna A-15 is a quarter wave 
inverted L shaped antenna, covering 116- 


148 Mcs, and aircraft speeds up to 250 
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The C-24 Control Box 


mph. Antenna A-16 is a quarter wave 
inverted L shaped antenna, covering 228- 
258 Mcs, and aircraft speeds up to 500 
mph. Antenna L-10A is a rotatable 9 
inch loop antenna for aural direction 


The L-10A Loop Antenna 
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finding, using the C-18 azimuth control 
and a Bowden cable, for aircraft speeds of 
less than 200 MPH. 
Mounts 

The mountings are merely a sheet of 
aluminum with 4 shock mounts. The 
receiver and transmitter clip in to these. 
The M-12A fits all the receivers and the 
PV-1OMuEhest M1 | AoMfitsivallo the 
transmitters. The beacon receiver used 
the M-23 mount. Each grey coloured 
control box has a mount. The black 
control boxes were fitted directly in the 
instrument control panel and required 
no dedicated mounting control box. 

Assembling a Set 

I assembled an ARC-60 or Type-12 set 
for 2 meter amateur use, and a field day 
display. A sheet of 5mm thick aluminum 
was cut to size to enable it to slide into a 


19 inch rack shelf so it could also be used 
at home. This allowed space for two 


July 2021 33 


receivers, one transmitter, an oscillator, 
and some control boxes across the front 
edge. Three shock mounts were screwed 
to the base. A control box was mounted 
on the front. A C-36 would have been 
the best control box (2 receivers), but I 
only had a C-24 control box (3 receivers), 
so I used that. 

I used an R-10A broadcast band 
receiver (520-1500 kHz), an R-508 
receiver (118-148 MHz), a T-13A 
transmitter (132-148 MHz), an O-423/ 
AR oscillator, a C-24 control box (3 
receiver, l transmitter, azimuth control), 
an L-10A loop antenna, two M-12A 
shock mounts, one M-11A shock mount, 
three Bowden cables, and 7 connectors. 
The cabling was wired up and tested 
piece by piece. When finished it was 
laced into 2 neat looms. A microphone 
and headphones were attached. The 28 
VDC power supply was external. There 
are only 2 small dynamotors, and the 
valve filaments to heat, so the power 
required was quite modest, 5 amps at 28 
volts. 

No restoration was necessary, just a 
little maintenance and some repairs. All 
radios were cleaned and tested. The 
dynamotor bearings were greased, and 
the brushes checked. The R-10A receiver 
had a shorted HT capacitor that was 
replaced. The R-11A receiver had a noisy 
tuning capacitor, so the bearings and 
wipers were cleaned. The R-15 receiver 
had no faults. The R-19 receiver had an 
HT short circuit that turned out to be an 
amateur modification. It was reversed to 
what it should be. The receiver had 
extremely low sensitivity. It was 
dismantled, and the resistor behind the 
aerial connector was burnt to a crisp and 
the coax was blown to pieces, possibly 
due to a lightning strike. The resistor and 
coax were replaced. The gain was better 
— but still low. One RF amplifier valve 
was gassy and was replaced. The receivers 
now all worked, and the sensitivity of 
them all was between 1 and 3 microvolts, 
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for a 10 dB S/N. A crystal was ordered 
such that the T-13A could use the 2 
meter amateur band. I chose 144.125 
MHz for AM operation. This required 
an 8.006944 MHz crystal. The 
transmitter was aligned and the power 
output was found to be below 
specification. The metering diode 
CR2401 was shorted and loading the 
output, so it was replaced. It was noted 
that this transmitter looked brand new, 
so this may have been an old fault. The 
C-24 control box does not have “Whistle 
Through” capability, so the Hi/Lo switch 
in the middle of the VHF dial, was used. 
Conclusion 

The Type-12 radio setup works quite 
well. The broadcast band receiver tunes 
easily, the Bowden cable drive is a little 
stiff and has a small amount of backlash, 
but this is not a problem on the broadcast 
band. The VHF receiver tunes easily as 
well, as the 15 MHz IF is quite broad. 
Several amateur signals could be heard 
on the 2 meter band, and even FM signals 
could be copied. Both the receivers are 
sensitive. When the netting function was 
switched on (using the Hi/Lo switch), 
the transmitter was easily found, due to 
its unique signal. Several amateur contacts 
were made, despite the low 2 watt output. 
Due to the modular design, the radio can 
be configured in many different 
arrangements. The drawback is that it 
requires many modules, each with 
associated wiring and connectors. 
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Excitation to the Grid and Driving Impedance of the 
Grounded Cathode 
The Origin and Background of the ARRL Radio Amateur’s 
Handbook Equation 


By Alan Victor, W4AMV 
Raleigh, NC 


avictor7 3@hotmail.com 


Introduction 

Construction of tube amplifiers is partly 
renovation, partly innovation, improving 
on prior work, modification of other 
designs to fit your inventory or starting 
from the ground up. Of course it could be 
all the stated and more! Such is the case of 
a tube amplifier I started in late 2019- 
2020 period and through the course of its 
development stumbled upon some 
interesting tidbits. 

The design utilized several beam power 
tetrodes and control grid swamping was 
desired for improved stability and no 
need for amplifier neutralization. The 
amplifier operates Class C. Key to the 
amplifier drive and input matching 
requirements is the dynamic control grid 
input resistance of the tube. I constructed 
a tube design spreadsheet based on the 
papers provided by F.E. Terman! and 
others. Although the dynamic input 


resistance of the tube operation was not » 


discussed in these papers, there was 
sufficient information to derive its value. 
Upon further investigation and 
consulting my trusty ARRL radio 
handbook also provided an equation that 
fit the bill to the tee. However, upon 
applying this equation to my design and 
comparing the output from my 
spreadsheet, the values were significantly 


different! Additional digging into other 
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years of the ARRL Handbook provided 
different formulas and a myriad of typos 
that baffled me. In addition, there was no 
reference to be found. What is the origin 
of this mystical equation shown in figure 
1 from two different decades of the 
handbook? The constant factor varied, 
620,000 in one edition and 622 x 10° in 
another!” 


Input impedance (ohms) 


driving power (watts) 
de: grid current (ma.)? X 620,000 


Figure 1: The equations for input 
impedance of the grid for a grounded 
cathode tube are from the ARRL’s 
The Radio Amateur’s Handbook, 
1950 and 1970 editions. oy 


Background Searches 

Significant digging into the literature 
and inspection of documented design 
procedures? provided insight. The 
formula in the ARRL handbooks is based 
on the work presented by Wagener and 
not Terman. However, the results are 
similar. Both assume pulse-like current 
wave forms as shown in figure 2 and the 
curves in figure 3 are provided in 
Wagener’s January 1937 IRE paper. His 
plot is normalized to the DC grid current, 
unlike Terman which used normalization 
to the peak space current. The plots 
provided in Wagener are peak and not 
RMS. Hence the need to multiply the 
ordinate values by 0.707 when computing 
the average input resistance of the grid. 
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Figure 2: Tube plate, grid current pulses and plate voltage swing is from a Spice 


simulation of a Class C tube operation. 


The equation provided by the 
Handbook although varied between 


editions is, 
—_—————_—_ « 620,000 


which is a little confusing although it 
may be apparent as it should read as 
follows with the grid current value also 
squared: 


Pa 


R POV IETS 
ie 2 oe gra mA)? 


x 620,000 (1) 


The source of this confusion is discussed 
next. In addition, what is the nature of 
the correction factor, 620,000 or 622x10° 
which has occurred in various editions of 
the handbook? 

Equation Origin 

What is the origin of this equation? 
What is the nature of this constant value? 
First, the dc grid current gives rise to a 
peak grid current under RF input 


excitation power or Pz In Class B and C 


amplifiers, the required excitation power 
is a consequence of the fixed grid bias 


voltage forcing the tube into cutoff. The 
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required input RF voltage is needed to 
provide the desired plate current to 
overcome this grid bias control voltage 


. The plate and 


controlling cutoff, 2, 


grid currents only higve for a short period 


of time, measured by their conduction 
angles, @, and @,. This quantitative 
relation for a tetrode and similar tubes 


for finding E.,is determined by the 
screen voltage, E,2,the maximum 
permitted grid voltage, &,,,,.and the 
cutoff amplification factor of the tube, 


u,. The plate conduction angle is one 


free variable available and controls tube 
efficiency. It in turn dictates the grid bias 


cutoff potential and together with £,,,.~ 


set the grid current conduction angle. 


Eca/ ts + Emax COs ("*/) 
E.. = —————— 


1—cos ("°/,) 


E 
as ok Le 
Gg cos Ee Bagg (3) 
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These parameters are available from 
the tube data sheet. Tube calculators or 
various spreadsheets are used to 
understand the tradeoffs in power and 
efficiency for a chosen value of plate 
conduction angle and maximum assigned 
grid voltage (4). A key aspect in running 
Class B and C tube amplifier calculations 
is to find a value for and a value for the 
minimum plate voltage, that permits 
maximum power output and efficiency 
while not exceeding tube dissipation 
limits. 

The excitation voltage must rise above 


the cutoff value to permit plate current. 


The required excitation voltage is . Its 
calculation is provided in the tube 
calculator as well as spreadsheets. The 
excitation power is calculated as an RMS 
product hence the grid excitation voltage 
and the excitation current must be 
converted to their RMS value. However, 
the current is pulse like and not sinusoidal 
so harmonic current is present and the 
DC and its fundamental value must be 
found. Because these current pulse 
waveforms are complex and not sine wave, 
their DC and harmonic components must 
be found using the Fourier series. The 


Cas ; neon : " 
RATIO: FUNDAMENTAL AC. 4 


@—HALF TOTAL ANGLE OF CURRENT FLOW 


Fig. 5—Principal components of simple pulses, 


= 


Figure 3: From Wagener, the squared 
sine wave ratio of fundamental AC grid 
current normalized to its DC value. 
The curves are peak response with the 
squared sine wave curve appropriate to 
describe the grid current pulse current 


waveform. 
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harmonic content solution to a pulse 
waveform as seen in figure 2 is provided 
in figure 3. The squared sine wave 
provides a better fit to the wave shape 
seen in power amplifiers for the grid and 
plate current. 

Details of the Handbook Equation 

The term in equation 1, along with the 
numeric factor 620,000, originates from 
the graph of figure 3. The graph of 3 
provides the required ratio of peak 
fundamental current, either grid or plate 
as compared to its DC value for a squared 
sine wave, top plot. The squared sine 
wave approximation originates from 
describing the total tube current 
dependence on the plate and grid voltages 
as 


(= is ey) (4) 


where ranges from a = 3/2 and K is a 
constant that depends on the tube 
dimensions. If the grid current 
conduction angle, for example is 140 
degrees, or 70 degrees ¥2 conduction angle 
as plotted in figure 3, the ratio is 1.8. 
That is the peak fundamental grid AC to 
DC current ratio is 1.8. Conversion from 
peak to RMS is required and this yields a 
ratio of 1.27. The average grid input 
resistance is obtained from the following: 


yen d 
Rg eh acd (5) 


ac grid 


SinceI .,=1.271, _.,, substitution 
i ac grid ‘ dc grid 
into equation 5. with currents set a mA, 
the ARRL handbook equation results 
with the noted error that the DC grid 
current must also be squared! 


Hence we have 
Pg 


Rg = MEE (0.62) x (10°) (6) 
dc grid 


The resulting simplification is the 
handbook equation for a specific 
conduction angle of 140 degrees or (7) 
below. 


Pa 
v4 
f de grid 


Pa 
72 
dc grid 


(0.69) x (109) < Rg < (0.51) x (10°) 

This is the handbook equation and 
this is its origin! 

Qualifications and Examples 

It is key to note, equation 6 is specific 
to a grid-conduction angle of 140 degrees, 
or a half-conduction angle of 70 degrees. 
Hence, this formula is not a generalized 
apply to all design case tool and needs to 
be used as a best approximation. 
Inspection of figure 3 after converting 
the plot to RMS (See figure 4.) says 
formula 6 will cover the Class B, or 90 
degrees, to Class-C tube amplifier cases 
or © degrees if written as equation 7. 

For convenience, a plot of figure 3 is 
provided in figure 4, below, expressed as 
a RMS value required to calculate the 


RMS Fund/DC vs. 1/2 conduction angle 


Figure 4: This is figure 3 presented in 
RMS values of fundamental current/ 
DC current for ¥2 conduction angle in 


degrees. 
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dynamic grid input resistance. 

Consider an application example using 
the handbook equation as well as directly 
from the tube calculator. 

An 807 is operated at a plate supply 
voltage of 750 volts and the plate current 
is 110-120 mA. The application is Class 
C and CW. Input to the tube calculator 
for the 807 requires easy entry from the 
plate current and grid current curves 
provided by the manufacturer. Column 
entry for plate voltage vs. plate current is 
entered first and then a follow up entry is 
completed for grid 1 and 2 currents vs. 
plate voltage. 

Calculations are automatic and return 
the parameter results on the right side as 
well conduction angle plots. Very useful 
and easy to obtain data for your tube 
designs. 

The grid conduction angle, bottom 
most curve of figure 5 is 85 degrees or 43 
degrees % conduction angle. The 
handbook equation would now need the 
constant set to 541,000. 

Further to using the tube calculator, I 
wrote a spreadsheet using the work of 
Terman and coupled it to the graph of 
figure 3 from Wagener’s work. The 
spreadsheet provides the DC and peak 
AC control grid current as well as their 
conduction angle. Using the ARRL 
handbook formula but modified to 
handle the exact grid conduction angle, I 
found the dynamic input Z at the grid to 
be 9-k ohm. A tube calculator provided 
by John Stanley, K4ERO, provides the 
input Z directly for the grounded grid 
configuration but not the grounded 
cathode (5). However, the information is 
there to get a reasonable assessment of its 
value. The data required is listed as Grid 
Current (mA) and Drive Power (Watts) 
rows. While the spreadsheet results in 9 
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Figure 5: These are plate characteristic curves and entry for an 807 tube. Further 
entry is required for grid 1 and 2 current prior to amplifier calculations, see figure 
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Figure 6: Here are calculated plate, grid current conduction angles and amplifier 
operating results, including RF power output, efficiency and drive power. The 
dynamic grid input resistance is not provided, however the information required to 
do so is present. 


k ohm Zin, the tube calculator withaset return 10.2-k ohm. 

of similar data point inputs resulted in 

10:2-k ohm. The DC grid current if 

reported would be about 5 mA. Quite Ree Drive power (watts) " 0.478 W = 10.2 kohm 
close and the difference is easily attributed 9 ~ Grid current (mA) —_((6.83)mA))? 

to not reading the tube curves with proper 

precision. The application of the 

corrected handbook equation would also 
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Grid 
application where this calculation is 
useful. Grounded cathode operation 
without neutralization and improved 
stability is possible by shunt resistor 
loading the input. Furthermore, large 


swamping represents an 


changes in input resistance with exciter 
drive are reduced by application of the 
same technique. [he 807 stage calculation 
resulted in approximately 10 k were shunt 
loaded with 2 k, the drive requirements 
can now be calculated. The increase in 
drive is required to overcome the current 
divider present while providing the same 
fundamental grid current tallied in the 
tube calculator data output, 6.83 mA. 
Hence, 6 times or 2.86 watts of drive is 
needed. The return on this investment of 
additional drive power is improved stable 
operation and an exciter that sees a more 
stable termination resistance. Of course 
the ability of designing interstage 
matching networks is a benefit of the 
calculation. Now the required LC 
network between the plate of the exciter 
stage, VFO or buffer and the final output 
is readily determined. 
Conclusions 

The grid excitation voltage moves from 
a positive value forcing grid current to 
flow to a cutoff value, a negative extreme 
excitation voltage. The grid input 
resistance is dynamic and produces a 
range of input resistance values. This 
dynamic resistance is conduction angle 
dependent and the ARRL handbook 
equation must be modified to obtain an 
accurate result. To tame these extremes 
in resistance, grid swamping, , is used. 
Another application for grid swamping is 
to improve stability and prevent negative 
resistance affects. Again a smaller value 
shunt resistor is applied to the grid in 
shunt with The consequence of this 


action is the need for additional drive 
AQ Electric Radio #385 


power and the increased power required 
is calculated knowing the values of and 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
| the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALLADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for | 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 


Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 


Ray@ERmag.com (Emailed ads are preferred.) 


DEADLINE for Au 


g. 
8 
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aa on is Friday, July 23! 


SSB Adapters from Treetop Circuits : 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
Installed in Receiver and Powered By Receiver 
Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 
W. 128" Terr., Overland Park, KS 66213. 
PHI 913-568-7057, E-Mail: 
jwalkr83 @ gmail.com 


ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 


crystals.com/ 


FOR SALE Rare Collins KW1, serial 
number 96 only 150 made entertaining 
reasonable offers. Contact 
Teressa: Trjtwo@gmail.com or via 805- 
878-1691 


FOR SALE: Navy RU-16 & RU- 18 Navy 
radio, complete. WildBillKOIKP @ aol.com, 
202-229-4611 


FOR SALE: Nice Collins R-388 receiver, 
good condition, $195. Burl, 530-346-8713 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


VE 


W5SWL Electronics 
www. W5SWL.com 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters: BNC - C - DIN- FME-N-SMA- 
TNC - UHF & More 


Attenuators - Loads & Terminations - Component 
Parts - Hardware - Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts - Tools 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 


and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear 
Tubes 
Military Equip 
Boat Anchors 


Manuals 


Components 


Vintage Audio 
Large Speakers 
Telephone Equip 
Old Computers 
Test Equip 


a. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


Ham@hHiF-i 
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The Collins 75A-4 Handbook 

This is a newly revised and expanded 239 page bound book, professionally printed with 
a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 
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AF4K Crystals is Back! 


In-stock crystals for vintage equipment, 
' homebrew projects, restorations, and repairs. 


Ham-band FT-243 
on popular frequencies 


www.af4k-crystals.com 


FT-171 
Crystals 


100 kHz 


Calibrator Crystals 


FOR SALE: Old transistor radios, bargain 
priced, satisfaction guaranteed. Call or 
write for free list. Roger Simmons, PO Box 
224, Gloucester Point, VA 23062 804- 
642-2076 


FOR SALE/TRADE: Early radio catalogs: 
Allied, Lafayette, WRL, B.A., Walter Ashe, 
others; handbooks, manuals, magazines, 
tubes and components. NI4Q, POB 
690098 Orlando, FL 32869. 407-351- 


DD-103 Universal Dig tal 
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DIGITAL ACCURACY FOR 2a GMA —— 


Works With Nearly Rey Receiver Or popula irraneceiver 3 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO «IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


5536. ni4q@juno.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @ Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 


www.johnsonradioresto.com 
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FOR SALE: Southeast Gulf Coast: Good 

condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHAAMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and €7Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6I, directly at 
wb8svn@gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


For sale FT-757GXIl all band trans.with 
Astron power supply RS20M $300. FT 
212 2 meter mobile $100 working with 
manuals no ship pick up only Lawrence 
Gross Cottage Grove mn. tel 651-459- 
3233 

SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
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Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  https:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


FOR SALE: vibroplex - like new -contact - 
pancom1 @aol.com 


WANTED: Any condition “Western Electric” 
tube audio amps, speakers, parts, 
vacuum tubes. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA _ 98026 
ja1ftc @ hotmail.com 


WANTED: Eldico R-100 receiver and T- 
100 transmitter, part of the Eldico S-100 
shipboard communication system. Mark 
Cowart, W4MSC, 904-610-2757, 
Mark_Cowart @ bellsouth.net 

WANTED: Relay forthe Central Electronics 
20A transmitter. Mine has an open coil. 
Rick Dupree NN2K 607-206-5666 
nn2k51@gmail.com 

WANTED: Hallicrafters SX-99 S meter 
working or non-working. K4PU @arrl.net 
or 404-591-9064 

WANTED: RF ASSEMBLY COVER PLATE 
(tuning capacitor cover) FOR RBK-16 
RECEIVER. Dale WB3BEF, York PA, 


July 2021 


dmu21@comcast.net 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Help!! ETO Alpha 86 warms up; 
won't transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_cunningham @ hotmail.com 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. Also 
wanted: HP 10509A Loop Antenna in good 
physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @aol.com 


WANTED: Usable working Hammarlund 
HQ-170. FOR SALE: New Collins 75A-4 
Handbook $22 shipped. Herb, K9GTB, 
1727 S. Rodgers Ave, Alton IL 62002 


WANTED: Archer Globe _ Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM @ARRL.net 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS 


Can-caps.com 


WANTED: Buying Amateur radio 
equipment and related electronics. Single 
items to complete estates. Sam 
Chrisbens, NOKE]I, Divide, CO 80814. 
719-440-3663 schris2183 @aol.com 


WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65 @ gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WA5WRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 for sale or trade. Alan K6RFK 
alanchandler @frontier.com 425-483- 
7134 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmitr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 
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There are only 4 remaining Inrush Limiters in 
stock and this product will be discontinued when 
these are sold. This is because of large component 
price increases, and the unavailability of accurate 


analog panel meters. 
These inrush limiters were reviewed in the September 
2004 issue of Electric Radio and are available as shown 
below: 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
WA. Gave chnaads swasde aisoaetioay sit saauiepete bt axe pesoatiheecsasosenecn $44.95 
Priority shipping, each limiter ........ $8.50 each, then 
$4.00 for additional limiters. (The AB-100M model has 
already been discontinued.) 
The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Metered Inrush Limiter, 
Model AB-300M 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Series 1 + Disk 1 
RL. Drake Co. 


System 
© Requirements: 


Any computer with 
Adobe Acrobat Reader®, 
Performance will vary 
depending on speed of 
the compuler, 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 


Electric Radio | 


720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 


www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


Vie=em®a 


e World Class 


e Your Resource for * * Collins Radio * * 


((7-N 


Collins Collectors Association 
SY LF SZ 


¢ Offering Unparalleled Free as well as.. 
e ....Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


e Come see what the excitement is about 


YES 


SY 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KW Mr 2iciiicate desired tanecsstecetestts ussstvendces seoeeeee 4 HOULS, $89.95 
Collins 75S-3 and 32S -3............ccccsccssscssscccssccssscessccssecee 2 HOULS, $89.95 
Collins 30L-1....cakwkiit..anl..k..... wee ie 1 hour, $39.95 


Goblins 308+] ee Rae. hoes secssceseeseeseeeees L HOUL, $39.95 
Collins KOWS- Lore ccc cclcccc cect ladle cdccscceccuclueccdedeecbecsseetecscess 2 NLOURS) aes 
CT OTIINS 7 Aero eee canvencbechsonbodeseccesctsccess 2 ETO UIE mermanEEE 
WGUINS R~B90A | oc .cccoccicacccscketaneess ..7 hours, $109.95 
Collins R-390A Addenduam..............cccccccceescssssssscccccceeeee 2 HOULS, $49.95 
Hammaarlund SP-600JX..................ccccccccccsssssceccseceeeeeeeet NOUS, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
| EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. If 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65@ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WAS5WRE 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 


also any other related ‘Rebecca-Eureka’ ~ 


Norden, 
MOWWV. 


equipment. Anthony 
Hertfordshire, England, 
agwnorden @aol.com 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 
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WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40OGM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


July 2021 51 


ajecttic Radio 
ookstore { 


—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 
e The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. _ 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
Foe ei tencatane tee -os discassts than sccteauseaccsaandathewsnercosews assem uuNeus var saier un amiGgaescsebaces $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
Lr Uae MERE SIRO URS Fac lich oad oc, Hees ua An Date «NPR ERS SOR Oeat sine avenccnc Gaeep maRene metre sei: $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping | 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
an, cp 1 ER Sed oe ee le ee eee ee eee. ee ir ee yt ee] 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


URN MET OT COLON roe oo coca ev escenanaicives cvs apes Pus 20a pre teem IdM coy send sued i actinainaus vata Bae aaiagoce $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
evening mage by Hallicrafters. By Chuck Dachis -----------s--sr-soss spa sseaserennsaonanstnanccmnesararcntsresssanhe $26.95 


Shortwave Receivers Past & Present: This book has been discontinued, sales subject to our stock on-hand. 
This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, more 
like an encyclopedia than a mere handbook! Sure to become a classic volume, it contains info on over 1,700 
receivers from 1942 to 2013, when the book was completed. Includes many hard-to-find details about European 
EGUIDIMENL. === -c= === ———— == =a tannin nnn nnn nnn nn nn a nna nS $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s original fileS.------------------------------0nennnnnnnnnnnnnnnennnn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on close-out Sale, --------------------n-0----0= $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about vacuum tubesl...........:::sceeeessenseereeeeeeteeeteeeeeees $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (SK), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color pages. --------------------nnnnnnnnnnnnn= $29.95 
Tube Type Transmitters: We have located a limited stock of this book, the second edition of Eugene 
Rippen’s excellent book on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, 
and more! Over 900 high quality illustrations with accurate descriptions and useful indexs make this a very 
PSST VOUS ATIC AVANADINY. .. ccccsesnccene ete capes vetecewcesuibe nermngenseannnsp en yoatndrgitdemsap vino casndadearsaeads $32.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
TansmitterssW EOS, aNd: ACCESSONCS apace etn a re ET $37.95 


Both volumes of Practical Radio Repair_ are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Ordering Information: 
Books are usually sent by USPS Media Mail. USPS rates increased Jan. 1st, 2021 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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Tube Lore ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
Shida cued dire eb Cane ee endie 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 

raw! Electric Radio #385 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


July 2021 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 


Were you first licensed 25 years ago 
and licensed today? 


buy or swap. Catalog available. Pete To Join or Renew, Visit: 
Markavage, WA2CWA, 27 Walling St., http://www.qewa.org/join-renew.php 
Sayreville, NJ 08872. 732-238-8964 For more information, please contact: 
WANTED: R390, R390A and R392 reblacta heat 


receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 


DESIGN BUILD HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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Subscription Information | 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: ; 
Ist Class Rate: $47 (mailed in envelope) — 
Periodicals Rate: $36 ~ ane 


Rates outside the US, by airmail only: 
: Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at _ 
WWW.ERMAG.COM as! 


email: Ray@ERmag.com 


| 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Try our XT-1 for matching low 
» impedance microphones to 

high impedance inputs found 

in vacuum tube transmitters. 


Sold separately 


Visit us at 
WWW.HEILHAMRADIO.COM 


Ss 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
7/21 


W9ADJ 
James Beyer 


6213 Countryside Lane 
Madison Wi 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 
= a eal 73, David Schulman, WD@ERU 
ROCKWELL COLLINS HF-360 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


